Local position system (LPS) becomes more and more diversified and increasingly important in large numbers of applications and contexts such as healthcare, targeted, monitoring, tracking and security. In LPS, three anchors at least with known position are employed with one tag for localization. In this paper, LPS which contains three anchors and one tag is used to get positioning. Tag position represents user location. It estimates by using UWB technology which sending signal based on triangulation method with assist of Labview. By using Labview coding the position of each anchors can be read successful after connection all anchors and tag with PC and router. The positioning of tag in (x, y) direction, successfully update immediately when tag moving which is shown in graph. Therefore, the Graphical User Interface (GUI) for LPS based on Labview is achieved to determine the user positioning with positioning error less than 17cm. We believe this paper would catalyze further investigation by the researcher which deal with both of LPS field and Labview. Index Terms-Local positioning system, anchors, tag, UWB, graphical user interface, Labview. 2 , 2 represent position of the receiver 2,(both are known position ). (x, y) is unknown position of source position.
I. INTRODUCTION
LPS is a technique used to obtain the position of people or objects inside a building that is covered by a local area network [1] . The use of LPS has become a true necessary for which a various technology have considered in order to estimate user"s position with a good accuracy. There are many types of technologies used in LPS such as infrared radiation (IR), radio frequency identification (RFID), Bluetooth, Wi-Fi, ultrasound, vision-based systems and ultra-wideband (UWB) [2] , [3] . LPS is attracted scientific and enterprise interest because it has many opportunity for applying these technologies in different aspects such as hospital, building, market, and shopping mall [4] . For the last a few years, there are many researchers have been done in LPS, however, most of them deal with performance parameter such as accuracy, cost, power consumption, etc. In addition LPS has many challenges in term of accuracy from either accuracy or coverage limitation [2] , [5] , [6] . LPS uses maps in real time to assist people in navigation task, which is known commercial applications [1] . LPS also is used for Manuscript technical application for example guiding drones through in door environments or locating cars inside a tunnel [4] .
In this paper, GUI based on Labview software which is used to determine position is developed. GUI in term of graphical, it has tools bar in block diagram that can be used friendly for writing a coding and run a program. This paper is organized as follows: Local Positioning System in Section II. LPS Architecture in Section III. Triangulation Method is introduced in Section IV. Graphical User Interface and experiment test are presented in section V and Section VI, respectively. The test verification is introduced in Section VII. Finally, conclusion is drawn in Section VIII.
II. LOCAL POSITIONING SYSTEM (LPS)
LPS as show in Fig. 1 starts with the arrangement of three anchors and one tag for getting tag's positioning in term of (X,Y) direction. Attached with the anchors is future technology device international (FTDI). It is used for firmware uploading from computer. The LPS also consist of a router. It will send data that contain all information about each anchor to computer. The technology used for this LPS is UWB based on triangulation method and time different of arrival (TDOA) technique. There are four different techniques used in previous literature for finding the position in LPS which are: Time of Arrival (TOA), Time Different of Arrivals (TDOA), Angel of Arrival (AOA) and Received Signal Strength Indicator (RSSI) [7] . This study used TDOA technique since it does not need to be synchronized between a transmitter and receiver and synchronize only between receivers. However, the time of receiver section it needs to be synchronized at different receiver sections measurement, receivers must be paired to get TDOA measurements to any location which want to be estimated [8] , [9] . TDOA measurements computes from the received signal for at least three receivers to provide the transmitter position [10]- [12] . This computes as follow [12] :
where, c represent speed of light, ∆t is deferent time of arrival at each receiver. Thus, in term of coordinate the difference, ∆ can be written as follow:
where: 1 , 1 represent position of the receiver 1 and UWB can be defined as a wireless technology. It uses ultra -short pulse [13] to calculate positioning based on radio signals which are traveling receiver node target and transmitter node which is has known position. It provides a higher accuracy, good precise distance measurement and coverage area is 15-25 m in 2-D area [14] . It has low complexity, both of security and scalable are high, low power consumption and high data rate transmission. It has ability to resistance to multi path effects [10] , [15] . Finally, the cost is cheaper. Therefore, UWB becomes attractive in different applications like tracking [16] . UWB operates by transmitting and receiving an exceptionally short duration burst of RF energy-typically a few tenths of a picosecond to a few nanoseconds in duration [17] . By utilizing both of technology (UWB) and technique (TDOA) which is chosen to provide good accuracy for LPS. 
III. LPS ARCHITECTURE
In LPS, three anchors at least with known position are employed with one tag to get the position (x, y). Fig. 2 shows the LPS architecture where the tag sends signal through UWB to three anchors. The anchors received the signal and sent it to a router. This router contain all information about the electric devices (anchors) which is used in LPS such as (IP address for each one, and special name like AA: 01, refer to anchor 1; AB: 02, refer to anchor 2; AA: 03, refer to anchor 3. Then the router will send data depending on triangulation method to PC. Software processor using labview environment The Environment in Labview is composed of two part. One is a front panel that considered as the interface with all the controls and final results. Second part is block diagram where the actual flow of operations occurs base on function blocks with inputs and outputs. The conjunction of the front panel and the block diagram form what is called a virtual instrument (VIs).
IV. TRIANGULATION METHOD
The triangulation method used trigonometry to determine the position of objects [18] . It used to calculate the positioning of a point by measuring angles from this point at each end of fixed baseline instead of estimated distance to the point directly [19] . The main idea of triangulation method is to estimate distance between tag that emitting signals to all anchors at synchronize time [20] .
In 2D environment, at least three anchors and one tag are needed. The triangulation method is based on the known radius r 1 , r 2 , and r 3 which is shown in Fig. 3 . 
where:
Another way to get position (x, y), instead of by knowing the radius is based on angles(α, β) and baseline, AB method as shown in Fig. 4 . The position (x, y) can be determined by using (8) and (9). In this paper, the GUI was developed based on Labview environment. It is used to determine tag"s position. GUI is a communication tools which is easier to link both of user and system and can creating interface path between them [21] . It should be developed so it can use for multi-purpose like inputs and also utilize to display the result [22] . In order the GUI is able to work properly in a given task, it needs to have a few common functions. The function can be added into the GUI for processing and visualize any measurement data [23] . Basically, Labview is a platform that uses visual programming language from National Instruments (NI). It is developed by National Instruments to help us to make good interface between the PC and the electric device. It works very well with data communication such as user datagram protocol (UDP) and Transmission Control Protocol/Internet Protocol (TCP/IP). Finally, it is easy-to-use graphical interface compatible with the electric devices to configure it and run it with very few built-in block diagram [24] . Fig. 5a shows the front panel for the GUI that has been developed by using Labview software for determine the tag"s positioning. The front panel consist of file"s path location for data recorded. It also shows the IP address for each anchor will check in Labview software by using data communication in NI where positioning for each anchor is checked separated where receiving the data. All information such as name and radius for each anchors are displayed. Figure.5b shows the block diagram where the coding is written based on Labview software by using UDP and TCP/ IP communication tool. lastly IP address for LPS will recognize and read depending on UDP tool which is appearance in Front panel of GUI. Data for each anchors will update and all data will save in specific file in Labview folder. The GUI also can calculate the average accuracy between real position and the estimated position which is to be targeted less than17cm. It regards as a good accuracy for this kind of LPS. 
VI. EXPERIMENT TEST
An experiment has been developed to test the functioning of GUI. The demonstrated system comprise of four electrical devices : anchor 1, anchor 2, anchor 3 and one tag. The tag transmits UWB pulses continuously to the anchors. In each measurement series reads UWB signals emitted from the tag more several times. Each measured with range (r) for three anchors AA=01, AB=02, AA=03. Positioning error between true position and the estimated position is about 17cm. In Fig.  6 , three anchors are set at the specific (known) position in (x, y) direction which is anchor 1 (0,0), anchor 2 (2,0) and anchor 3 (2,2). Unit of coordination system is in meter. Three anchors are setup in three corners of a squared 2m × 2m area, as depicted below.
The origin of coordinate system is set at one of the corner of the squared in (0,0) area. As it is known the geometric placement of the anchors directly determines the dilution of precision (DOP) that measures sensitivity of result which appears against error at input [25] , anchors are placed at International Journal of Machine Learning and Computing, Vol. 9, No. 2, April 2019 height 143cm to achieve lowest DOP as shown in Fig. 7 . In fact, any obstacle near the anchors location should be taken into account. It may degrade the accuracy. System performance reported in this work was based on measurement 16 positions distributed within the area 2 m × 2 m. For getting the accuracy, the tag will move at various chosen points within the square area. 
VII. RESULT AND DISCUSSION
A test has been done to determine local positioning that using three anchors and one tag. All anchors are arranged in a fixed position and tag is moved at different location. Data received from each anchors is presented in the table of the GUI front panel. The result is shown in Fig. 8a and Fig. 8b at different of Tag"s position. The result of tag"s position is plotted in an x, y graphical graph. The Tag"s positioning in a point (x, y) will be updated immediately after changing it is location. The GUI also presented information for each anchor like IP address and data header in real time. Fig. 9a shows an average value displayed on Labview front panel for x and y direction while the Fig. 9b shows it's block diagram of GUI. It shows the contain of total measurement or samples that are used in LPS experiment. Each measurement in (x, y) direction takes for 100 sample in the same position which is tag"s position to get better accuracy. By using GUI the accuracy of LPS based on labview environment is achieved to provide good accuracy value. minimum value is 0.3 cm and 1.2 cm for x and y. Depending on the triangulation method the best accuracy can be achieved in center of selected area that closed to its real value. This shows that the accuracy are less than 17 cm. Fig. 10 illustrates a graph that presented the point (x, y) for real and measured values. The measured value is an average of 100 samples at different Tag position in (x, y) direction. It shows that the measured values are near to its real values. 
VIII. CONCLUSION
In this paper, the GUI for LPS that consists of three anchors and one tag has been successfully developed by using Labview software. This software is from National Instruments (NI Labview). It has been chosen because it works very well with many functions such data communication UDP and TCP/IP, etc. IP address and data for each anchor is read by using Labview data communication tools. The data received from three anchors are recorded and analyzed based on TDOA technique. The result shows that the GUI can updates the tag's positioning immediately when its location is changed from time to time. An experiment also has been conducted for test the functioning of GUI where 100 data samples are collected. The result shows that, the GUI is work properly where the data received and analyzed from GUI can give the tag's positioning accuracy less than 17cm. It is a good accuracy for LPS.
